Abstract: The hadronic dressing of the ten lightest scalar mesons is discussed.
corresponding thresholds especially important, as Bugg (6) has long stressed.
While for vectors and tensors, decays can be reliably modelled by the 3 P 0 mechanism, this is known to fail for scalars (7, 8) . The Schwinger-Dyson equation for the scalar propagators is the natural vehicle for calculating these necessarily non-perturbative effects. In the self-energy loops ( Fig. 1) one must sum over all hadronic intermediate states, of these two pseudoscalars are the most important and the ones we discuss first (9, 10) .
The bare bound state propagator is dressed by hadronic interactions. The dot signifies the dressed hadron propagator. The wiggly lines on the particles in the loop is to emphasize these too are bound states.
We start with the hadronic interactions turned off and consider the ten lightest scalars : the bare glueball and an ideally mixednonet. While the lattice provides a definite statement about the mass and coupling of the gluestate, we have no such prediction for the barenonet. We do know that the strange quark adds ∼ 100 MeV to the mass, so we have just 2 parameters, the central mass of themultiplet and its coupling strength to two pseudoscalars. These will be fixed by the observed hadron spectrum as we shall see. By imposing the constraints of chiral symmetry on the scalar-2 pseudoscalar coupling and by assuming it to have a form-factor reflecting a roughly common spatial extent of 0.7 fm for mesons, we can compute, using the Schwinger-Dyson equation, the effect of dressing on the 10 bare states.
We begin with the I = 1/2 sector, where the LASS experiment (11, 12) has pinned down the K * 0 parameters close to those given in Table 1 . To get these right, the bare ns state is at 1520 MeV. The large Kπ and Kη ′ couplings provide the decays of the dressed hadron and shifts its mass to 1420 MeV. Though this result is very similar to that of Tornqvist (9), our calculation differs in an important respect. Here only propagators are computed, these determine the right hand cut structure of the corresponding hadronic amplitudes -the D-function in N/D. In contrast, Tornqvist enforces a much more restrictive range of parameters by requiring that the N -function is wholly real and fitting data on the hadronic scattering amplitudes. This is a drastic oversimplification. It assumes that amplitudes contain only s-channel dynamics. Of course, in reality the Nfunction has a left hand cut, the structure of which is determined by crossed channel dynamics that Tornqvist simply ignores.
With the parameters of our calculation essentially determined by the K * 0 -pole position, we turn to the I = 1 sector. The bare nn state is at 1420 MeV, but the very strong dressing by the πη and KK channels draws the hadron pole towards KK threshold generating an a 0 (980) with a Fock space containing only 20% nn, but 70% KK. The I = 0 sector has 3 bare states : nn, ss and gg. These mix through their common hadronic channels ππ, KK, ηη, ηη ′ and η ′ η ′ . The physical scalars are the eigenstates of the resulting mass matrix. Again states are markedly shifted : the f 0 (980) is drawn to KK threshold -see Table 1 . Importantly, just as noted by Tornqvist (9) , the a 0 (980) and the f 0 (980) are automatically the dressed partners of the K * 0 (1430). This is in stark contrast to the model of Janssen et al. (13) where the a 0 and f 0 are quite unconnected or the first order perturbative mixing scheme of Amsler and Close (14) or Weingarten (15) where the a 0 (980) and f 0 (980) have to be additional states totally unrelated to the K * 0 (1430). Our broad isoscalar is the f 0 (1300) (12) ( Table 1 ). In contrast, Roos and Tornqvist (16) claim a σ(550) in their more restrictive scheme, which as already mentioned violates crossing symmetry (17) . Our third f 0 is closely related to the bare gluestate. A common outcome of the bare coupling schemes we have considered is that the mixing suppresses this hadron's couplings to 2 pseudoscalars reducing its bare 100 MeV pseudoscalar width to 25 MeV or so (10) . Whether the bare gluestate is at 1600 or 1740 MeV, the hadron's branching fraction to KK is always reduced and that to ηη is strongest (10) . This makes identification with the f J (1710) MeV rather unlikely (18, 19, 12) . 
